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SUMMARY 



"LASH technology, an innovative 
development in nonvolatile memory 
design, bridges the gap between 
high-density, cost-effective 
UVEPROM and the packaging options, 
reprogramraing speed, and in-circuit 
programming flexibility of full- 
featured EEPROMs • The 48F512, a 64K 
x 8 CMOS FLASH memory is reported. 
FLASH memories open the door for 
new application approaches where 
the previous inflexibility of 
UVEPROMs and cost of full-featured 
EEPROMs were prohibitive. 

Introduction 

In the past, system designers using 
reprogrammable nonvolatile memory 
for program store applications had 
relatively few options. Some of the 
features which needed to be 
considered included programming 
flexibility, density requirements, 



packaging options, and 

implementation costs. Two Dossible 
design alternatives were available: 
UVEPROMs or EEPROMs. Each approach 
had it's benefits and drawbacks. 

Historically, program store designs 
used UVEPROMs to satisfy the high 
density and low cost per bit needed 
in most applications. However, 
UVEPROMs severely limited the users 
ability to modify the memory once 
installed. Exposing devices to UV 
light meant removing the memory 
from the system for processing. 
Windowed packages, for all 
practical purposes, restricted 
package options to cerdip. Plastic 
and surface mount technology 
UVEPROMs were available, but were 
limited to applications which could 
use one time programmable parts. 
Software updates to UVEPROM based 
systems were cumbersome, time- 
consuming and expensive. 
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Designs which incorporated full- 
featured EEPROMs into Seir 

riexibxiity, provided fast in- 

package options, but cane »r 
expense of increased h£ • the 
costs. La^er dailies 6 int 
JESTS des ^ n /P«cess co^VlexU? 

Jalf^t'o'o^eiqL'r'te?^ 8 *° 
UVEPRoms. 0 9 n " per bi^ 51 " ? f 
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EEPROMs . The ability of 

to be programn.ed'Yn-ci^uit 8 " 12 
enhanced by offering " Ult < is 

erase/reprograa S 9 nn tV ° dl »erent 
the diviS? " a P 5if k J^ y one 
can be individually t'"" 0 " 
reprogramaed, or the =h£f and 
bulk erased bef.fr* L 1P can b « 
control o/the^ch^s selS"^?- 

simplified ,V"™ PerBit 

interface, f rXK?*""'"" 

jicroprocessor to perform otSSr 
tasks once write/erase/read cvel« 

sensitive ^Sv.wJiX M " 
co.pronise board desian. T lZ 



NON-VOLATILE MEMORY STRUCTURES 
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in the initial costs between 
UVEPROM and FLASH Detween 
Applications such as cellular 
radio which use nonvolatile memo™ 
to store phone numbers and 
^ H «•« repeaters, wil? 
use FLASH memories for initial 
programming and easy updating if 
user location changes. P Pointer f 
sale terminals will be able to 
upgrade product offerings anS 
quiclcly, from % e mo£e 
ff-V ons ' without hardware 
modifications. i n these t££ It 
applications, FLASH memory will 
improve system flexibility while 
reducing overall device ownership 

iSI-cmV 1 ^ 111 * 7 ° f ni g h -density, 
»f» £' ln - cir, =uit reprogrammable 
memory have created the opportunity^ 
for a wide variety of new 



applications not ■ 

possible using UVEPROM X «« Usly 

The 48F512 and 1 ° r E£ PROM. 
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computers. These are U"" 4 ? 4 
examples of how PT» eu J a 
changing tL^a/^^^" 

d: B iit y futur -'.2- low - cost '. ni * n - 

reprogrammability feature's" oV r? » 
memories will be used to%«,ff ASH 
UVEPROM, magnetic tape a nd P bSSbi: 

kbs, ^nr-Vzir b l9- 
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